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© Appliance for use in inspiration and expiration techniques. 



© Appliance for the application of inspiration and 
expiration techniques, comprising an elongated cy- 
lindrical base part which is passed through by a 
channel (9), in which the patient has to breathe 
through a hollow pipe (36) with mouthpiece (37), on 
the one hand, a device being provided which causes 



a periodically alternating expiration pressure with 
changeable course during the same exhalation and, 
on the other, in conjunction therewith, provision be- 
ing made for a regulating device (15) by which the 
inspiration and expiration pressure can be regulated 
infinitely variably at any moment. 
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APPLIANCE FOR USE IN INSPIRATION AND EXPIRATION TECHNIQUES. 



In the treatment of patients with lung problems 
or with the air passages in general, certain respira- 
tion techniques are often used to improve their 
state of health. These concern more specific treat- 
ments of patients with acute or chronic obstructive 
lung disorders, such as coughing, bronchitis, asth- 
ma, emphysema, mucoviscidosis etc., or with ac- 
ute or chronic restrictive lung disorders such as 
pneumoconiosis, or also treatments to improve 
lung and breathing capacity. 

Specific inspiration and/or expiration tech- 
niques exist for each of these treatments. A first 
technique, called "positive expiration pressure" 
(PEP) involves making the patient exhale against 
increased resistance by making use of a tube with 
a narrowed opening, as a result of which the air 
passages are kept open by an increased intrabron- 
chial pressure during expiration. This technique is 
often used with the aid of an anesthesia mask on 
which a T-shaped attachment with inspiration and 
expiration opening is provided on the breathing 
opening. Through the fact that various attachments 
with different narrowed openings can be pushed 
onto the expiration opening, with this appliance the 
patient can be made to exhale at different expira- 
tion pressures, depending on the required treat- 
ment. This appliance has various disadvantages: 
namely that the resistance, and thus the expiration 
pressure, cannot be adjusted during one and the 
same expiration. This means that a wrongly se- 
lected attachment (too narrow an opening) could 
cause the patient breathing difficulties. Another fac- 
tor is that the appliance is difficult to clean, and is 
relatively expensive in relation to its facilities. 

A second, commonly used technique, 
"intermittent positive expiration pressure", involves 
making the patient exhale against a varying resis- 
tance by interrupting the expiration flow and per- 
mitting it again in rapid alternation according to a 
periodically alternating pattern. This technique is 
applied by making the patient exhale into a small 
appliance which has a round ball of light material 
on the tube opening in the head which widens out 
vertically like a smoking pipe. Through the expira- 
tion this ball carries out upward and downward 
movements in rapid succession, through the inter- 
action between the expiration pressure (which var- 
ies according to the position of the ball) and the 
force of gravity which, of course, remains constant. 
The expiration air is thereby interrupted and al- 
lowed through intermittently. The object of this 
technique is to cause vibrations in the air pas- 
sages, as a result of which excess mucous breaks 
up, or to increase the overall lung capacity. 

The disadvantages of these types of appli- 



ances, as they are currently being put on the 
market, are that they are impractical in use be- 
cause they cannot be used with the patient lying 
down (the head must be used vertically), and that 

s they do not permit any variations in the vibration 
pattern of the ball, or in the expiration resistance, 
since it is always the same ball which is used, and 
the expiration opening is not made adjustable, it 
' goes without saying that this fixed expiration resis- 

w tance cannot be optimum for all patients (e.g. chil- 
dren). Besides, these appliances are very expen- 
sive considering their limited facilities. 

Another technique which could be applied, and 
for which no specific appliances are available on 

75 the market, involves inspiration against increased 
resistance, known as "vario orifice inspiration" or 
"incentive inspiration", the object of 'which is to 
bring about a restoration in the balance between 
the O2 and the CO2 tension in the body, which is 

20 necessary, for example, in the case of hyperox- 
ygenation syndromes (better known as hyperven- 
tilation). 

The subject of the invention is an appliance for 
the application of various inspiration and expiration 

25 techniques. 

The object of the invention is in the first in- 
stance to make the above-mentioned inspiration 
and expiration techniques applicable with the aid of 
one and the same appliance, by which the cost, 

30 bearing in mind the facilities, becomes far lower 
than is the case with the currently existing appli- 
ances. 

Another object of the invention is to eliminate 
the above-mentioned disadvantages of the individ- 

35 ual existing appliances. 

The appliance according to the invention com- 
prises a base part, provided with a handgrip at one 
of the ends, characterized in that this part is pro- 
vided internally with a tubular channel which runs 

40 through the above-mentioned part, and at the level 
of one outlet provision is made to extend the said 
. channel to the outside by connecting thereto in a 
rotatable manner a hollow pipe with mouthpiece, 
and at the level of the other outlet of said channel, 

45 connected thereto, is a device which forms a con- 
nection of the channel to the outside, and ensures 
that during the same expiration in the hollow pipe 
the air is blocked and allowed through in rapid 
alternation, while advantage can be taken of the 

so course of the periodically alternating expiration 
pressure by a regulation, or by replacing specific 
parts of the device, or by replacing the device 
itself. 

The above-mentioned device for obtaining a 
variable, periodically alternating expiration pressure 
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essentially comprises an element which as regards 
shape and dimensions is provided to shut off the 
flow passage of the air, and which is, on the one 
hand, acted upon by a constant force (e.g. gravity) 
which presses the element onto said flow passage 
(if this force is dominant), and which is, on the 
other hand, acted upon in the opposite direction by 
the expiration pressure which produces a variable 
force on the element depending on the position of 
the element relative to the flow passage (the less 
air allowed through, the greater said force at that 
moment), and which pushes the element away 
from the flow passage (if this force is dominant). 

Through the interaction between these two 
forces, which are such that each of them domi- 
nates in turn (due to the fact that one of them is 
variable), a periodically rapidly alternating expira- 
tion pressure is produced, through the fact that the 
flow passage is shut off and opened again in rapid 
succession. The regulation of the course of this 
periodically alternating expiration pressure takes 
place through altering the constant force acting 
upon the element, which is possible for the force of 
gravity by providing an element of a different 
weight. 

The above-mentioned subject of the invention 
is further characterized in that engaging in the 
internal channel is a device with which the resis- 
tance encountered by the air flow in the channel 
can be regulated, or by means of which, more 
particularly, the passage for the air through this 
channel can be made regulable, this device being 
controllable from the outside of the appliance by 
means of a rotary knob, position switch, handle or 
similar control device. 

Further features and advantages of the appli- 
ance for the use of various inspiration and expira- 
tion techniques according to the invention will 
emerge from the description below of two preferred 
embodiments of the appliance, without the inven- 
tion being limited to these embodiments. This de- 
scription is illustrated by the appended figures. 
Figures 1a and 1b show the base part of an 
appliance, according to a first embodiment of 
the invention, in front view and in top view , 
respectively. 

Figures 2a and 2b show respectively a cross- 
section of the base part of the appliance along 
the axis l-l in Figure 1a and the top view of this 
cross-section. 

Figures 3a and 3b show respectively the rear 
view and the corresponding top view of the base 
part of the appliance, in the first embodiment 
Figures 4a and 4b show respectively a side view 
and a front view of the regulating part of the 
device, with which the passage for the air 
through the internal channel of the appliance 
according to the invention can be regulated, 



according to a first possible embodiment there- 
of. 

Figures 5a and 5b show respectively a front 
view and a side view of the control knob of the 

5 device with which the passage for the air 
through the internal channel of the appliance 
according to the invention can be regulated. 
Figures 6a, 6b, 6c, 6d and 6e show respectively 
in side view an exchangeable cup with lid, such 

70 a cup without lid, and the lid alone, and a top 
view and a bottom view of such a cup with its lid 
for the appliance, according to a first embodi- 
ment of the invention. 

Rgures 7a and 7b show respectively a longitudi- 
75 nal section and a front view of the hollow pipe 
for the appliance according to the invention. 
Figure 8 shows in side view a partial cross- 
section of the complete appliance, according to 
a first embodiment of the invention. 
20 Figure 9 shows in side view the complete appli- 
ance according, to a first proposed embodiment 
oHhe invention. 

Figure 10 shows in front view a base part of an 
appliance, according to a second possible env 
25 bodiment of the invention. 

Figure 11 shows a cross-section of the base 
part of an appliance along the axis A-A in figure 
10, and thus according to the second possible 
embodiment of the invention. 
30. Figure 12 shows in front view the regulating part 
of the device by means of which the passage 
for the air through the internal channel of the 
appliance can be regulated, according to a sec- 
ond possible embodiment thereof. 
35 The appliance for the application of various 
inspiration and expiration techniques, according to 
the invention and according to a first preferred 
embodiment thereof, shown in its entirety in figures 
8 and 9, and shown in individual parts in the 
40 figures preceding them, is characterized in that it is 
made up of an elongated base part (1), with walls 
rounded off to a circular shape, in which one end 
(2) of this base part (1) is made tapering towards 
the end, so that the said base part (1) ends with a 
45 circular, flat side (3), and in which the diameters 
and the taper are selected in such a way that said 
end (2) with the circular side (3) downwards can 
serve as a handgrip of the appliance, it being 
possible for the circumference of the tapering end 
so (2) to be enclosed in one hand of any patient in 
order to hold the appliance firmly, in the vertical 
position of the elongated base part (1 ). 

The appliance according to the invention de- 
scribed here is further characterized (figures 1a t 
55 2a, 3a) in that the base part (1). above the bottom 
tapering end (2), widens out asymmetrically up- 
wards, and closer to the other end narrows again, 
through a first widening front side (4) (in line with 
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the tapering handgrip (2)), which is then made 
narrowing again higher up towards the top side (5) 
of the base part (1 ), in such a way that the top side 
(5) of the base part (1) is again circular in cross- 
section and is symmetrical relative to the axis (6) of 
the base part (1). 

The appliance according to the invention is 
further characterized in that the circular top side (5) 
of the base part (1) is provided with a cylindrical 
recess (7), symmetrical relative to the axis (6) of 
the appliance, and having a diameter which is 
slightly smaller than the diameter of the circular top 
side (5), while the bottom side (8) of the recess (7) 
is made like a segment* of a sphere. 

The embodiment of the appliance shown here 
according to the invention is further characterized 
in that provision is made internally, passing through 
a solid part (9) of the base part (1) situated above 
the tapering handgrip (2), for a tubular channel (10) 
which at one side opens vertically into the cylin- 
drical recess (7), the axis (11) of the said channel 

(10) coinciding at that point with the axis (6) of the 
base part (1), and at the other side after describing 
a bend of 90° opens horizontally into the front side 
(4) of the base part (1). the direction of the axis 

(11) of the channel (10) there lying at right angles 
to the axis (6) of the base part (1), and the last part 

(12) of the channel (10) at this outlet describing a 
cylinder with larger diameter and being extended 
by a cylindrical edge (13) which forms a projecting 
part lying beyond the wall surface of the base part 
(1). 

The appliance according to the invention, in the 
embodiment presented above is also characterized 
(figures 1a, 2a, 3a and 8) in that the solid part (9) 
of the base part (1) contains a cavity (14), designed 
as a widening of the channel (10) in all directions, 
and the shape of which is provided to contain the 
regulating part (15) of the device by means of 
which the passage for the air through the internal 
channel (10) can be adjusted, the shape of this 
cavity (14) being a segment of an ellipsoid, ob- 
tained by cutting away a piece up to the axis of 
symmetry in the lengthwise direction, and cutting 
along two planes of symmetry in the lengthwise 
direction, with an opening angle of 148° in the 
transverse plane of symmetry of the ellipsoid, while 
the above-described cavity (14), on the one hand, 
is situated in such a way in the solid part (9) of the 
base part (1 ) that the extension of the wall of the 
internal channel (10) lies fully inside the cavity (14) 
and, on the other hand, is situated in such a way 
that the axis of symmetry in the lengthwise direc- 
tion of the original ellipsoid is a horizontal tangent 
of the walls of the internal channel (10), along the 
outlet side of the channel in the side of the appli- 
ance, and lies in a direction at right angles to the 
axis (1) of said outlet, while the transverse vertical 



plane of symmetry of the ellipsoid segment con- 
tains the axis (6) of the base part (1), and the cut 
faces of the segment lie in such a way that one cut 
face (15) forms an angle of 45° below the horizon- 

5 tal plane through the axis of symmetry in the 
lengthwise direction of the ellipsoid, along the front 
side (the outlet side of the channel (10) in the wall 
(4) of the base part (1)), and that the other cut face 
(17) forms an angle of 13° above the horizontal 

w plane through the axis of symmetry in the length- 
wise direction of the ellipsoid along the rear side of 
> the base part (1). . 

The appliance according to the proposed em- 
bodiment of the invention is further characterized 

75 (figures 6a, 6b t 6c t 6d, 6e and 8) in that provided 
as separate parts are at least two, preferably 5 or 
more, interchangeable cups (18) with lids (23) 
which viewed as a whole (cups (18) + lids (23)) 
have cylindrical sides, and are higher than the 

20 depth of the recess (7) in the top side (5) of the 
base part (1), and have a bottom side (19) which is 
designed like a segment of a sphere, the shape 
and the dimensions of the outside of the cups (18), 
. including the lids (23), being such that they are 

25 easy to slide bottom side (19) forward into the 
recess (7), over the full depth thereof, and such 
that the cylindrical side walls of the cups (18) 
provided with lids (23) and their bottom side (19) 
formed as a segment of a sphere abut tightly 

30 against respectively the side walls of the recess (7) 
and the bottom side (8) thereof made in the form of 
a segment of a sphere, over the full surface of the 
above-mentioned abutting walls and bottom sides. 
The appliance according to the invention is 

35 further characterized in that the bottom side (19) of 
the cups (18) contains an aperture 20, symmetrical 
relative to the axis of symmetry of the cups, and 
thus also relative to the axis (6) of the base part (1) 
(with the cup (18) pushed into the recess (7)), and 

40 with a diameter at least equal to the diameter of 
the outlet aperture of the internal channel (10) 
which opens vertically into the bottom side (8) of 
the recess (7). This aperture (20) is situated pre- 
cisely above the outlet aperture of the channel (10) 

45 when the cup (18) is sitting in the recess (7). 

The appliance according to the invention is 
further characterized in that the cups (18) have at 
the top side of their side wall a symmetrical^ re- 
cessed part (22), over which the side wall (22 ) of 

so the cylindrical^ designed lid (23) fits tightly, de- 
signed in such a way that the outside of the side 
wall (22") of the lid (23) lies in line with the outside 
of the side wall (22') of the cup (18), and in which 
the top side (24) of the lid (23) is made in the form 

55 of a segment of a sphere and is provided with at 
least one aperture (25) to the outside, the com- 
bined surface area of which is at least equal to the 
surface area of the outlet aperture of the channel 
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(10). 

The appliance according to the invention is 
also characterized in that the cups (18), provided 
with lids (23), contain a ball (26) which is spherical 
with a diameter greater than the diameter of the 
aperture (20) in the bottom side (19) of the cups 
(18) and is smaller than the internal diameter of the 
cylinder shape of the side walls (22) of the cups 
(18), the weight of the ball (26) being such that 
when it is at the bottom of the cup (18) and shuts 
off the outlet aperture of the channel (10) it can be 
raised through the pressure occurring as a resultof 
an expiration in the channel (10) and clears the 
outlet aperture of the channel (10), while the weight 
of the balls (26) in the various cups (10), which are 
provided for one appliance, according to the inven- 
tion varies. 

The appliance according to the invention is 
further characterized in that the above-mentioned 
cavity (14) which widens the channel (10) in the 
solid part (9) of the base part (1) contains a regulat- 
ing part (15) (figures 4a and 4b), the shape of said 
part (15) being a segment of an ellipsoid which is 
identical to that determining the cavity (14), but in 
which a larger part is cut away up to the axis of 
symmetry in the lengthwise direction and cutting 
along two planes of symmetry in the lengthwise 
direction, in such a way (figure 8) that, when one 
cut face (27) of this regulating part (15) is situated 
on the cut face (16) of the cavity (14), the other cut 
face (28) of the regulating part (15) is in a vertical 
position, parallel to the axis (6) of the base part (1). 

The appliance according to the invention is 
further characterized in that this regulating part (15) 
contains a groove (29) (figure 4b) running from the 
cut face (28), coinciding with the transverse plane 
of symmetry of this part (15), and running through 
in the regulating part (15) over such a distance 
that, when the cut face (28) of the regulating part 
(15) lies on the cut face (17) of the cavity (14), the 
groove (29) no longer forms a connection between 
the bottom and the top part of the channel (10). 

The appliance according to the invention is 
also characterized (figures 4a and 4b) in that fixed 
to the regulating part (15), in line with the axis of 
symmetry in the lengthwise direction of the ellip- 
soid determining this part, is a cylindrical shaft (30) 
which projects out through a hole in the side wall of 
the base part (1 ), and projects far enough to permit 
a disc-shaped rotary knob (32) to be pushed over 
the end (31) with square cross-section of the shaft 
(30) (figures 5a and 5b), in the center of which 
knob is a square hole (33) with identical dimen- 
sions to those of the shaft end (31), while the side 
wall of said rotary knob (32) is provided at one 
point with a tooth form (34) as a marking to deter- 
mine the position of the rotary knob (32) and the 
regulating part (1 5) driven by it. 



The appliance according to the invention is 
also characterized in that it is possible to slide into 
the part (12) with larger diameter of the internal 
channel (10), at the level of the outlet of said 

5 channel (10) in the side wall of the base part (1), 
and inside the cylindrical edge (13), the cylindrical 
end (35) of a hollow pipe (36) (figures 7a and 7b), 
the external dimensions of said end (35) being 
equal to the internal dimensions of the channel part 

w (12) and the space enclosed by the edge (13), so 
that said pipe (36) fits tightly with its end (35) in the 
channel part (12) and inside the edge (13) and sits 
rotatably therein, and said hollow pipe (36) at the 
other end is provided with a mouthpiece (37), while 

T5 the internal diameter of the hollow pipe (36) re- 
mains equal everywhere, and the shape of the 
mouthpiece (37) is obtained by changing the wall 
thickness of the hollow pipe (36), symmetrical rela- 
tive to two perpendicular, transverse axes of sym- 

20 metry, in such a way that the transverse section at 
the end of the mouthpiece approaches the shape 
of an open mouth. 

The use of the appliance according to the 
invention involves the patient holding the appliance 

25 by the tapering handgrip (2) and putting the mouth- 
piece (37) of the hollow pipe (36) in his mouth in 
order to apply the various possible inspiration and 
expiration techniques. 

Another possible embodiment of the appliance 

30 according to the invention differs from the embodi- 
ment described above (figures 10, 11 and 12) in 
that no cups (18) with lids (23) are provided, but 
that the ball (26) is placed directly in the recess 
(7) in the top side (5) of the base part (l'), while a 

35 lid (23') which fits precisely with an edge around 
the circular edge of the top side (5'), so that it sits 
firmly thereon, is provided, and this lid (23') is 
provided with at least one opening towards the 
outside, the combined surface area of which is at 

40 least equal to the cutlet aperture of the channel 
(10') in the recess (7'). 

The shape of the recess (7') also differs from 
the recess (7) described above in that the bottom 
part tapers towards the outlet of the channel (10 ). 

45 the device for obtaining periodically alternating 
expiration pressure for the rest operates the same 
as that described in detail for the first embodiment 
a different alternating pattern for this expiration 
technique being obtainable in this case by placing 

so a different ball (26) (of greater or smaller weight) in 
the recess (7 ). 

Another difference from the first embodiment 
lies in the design of the cavity (14 ) and of the 
regulating part (15'), fitting therein, of the device by 

55 means of which the passage for the air through the 
internal channel (10*) can be set. In this embodi- 
ment this cavity (14) in the solid part (9') is cylin- 
drical in shape, the axis of symmetry of this cyl- 
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inder intersecting at right angles and horizontally 
the axis (6 ) of the base part (1 # ) and lying in a 
direction which is at right angles to the axis (11 ) of 
the outlet of the channel (10') in the side of the 
appliance, and this cylinder widening the channel 
(10') symmetrically, into this cavity (14') fits a 
regulating part (15 ), of the same cylindrical dimen- 
sions, while along one side in line with the axis of 
symmetry (41) is a projecting cylindrical part (38) 
which is placed rotatably in a recess (39) (of the 
same shape and dimensions) in one of the circular 
side walls of the cavity (14'). Along the other side, 
in line with said axis of symmetry (41) of the 
regulating part (15'), is a cylindrical shaft (30 ) 
through a hole in the side wall of the base part (1 ) 
and provided with a rotary knob (32) on a shaft end 

(31) of square cross-section, as described above. 
This cylindrical regulating part (15') contains a 

U-shaped recess (40) in the trans verse direction, 
provided at right angles to the axis of symmetry of 
the cylindrical regulating part (1 5 ). 

A narrow groove (29 ), also U-shaped, and par- 
allel to the above-mentioned recess, is also pro- 
vided in the center of the flat base of this U-shaped 
recess (40), in this regulating part (15 ). 

The regulating part (15') described above also 
makes it possible to regulate the size of the pas- 
sage infinitely variably by turning the rotary knob 

(32) which drives the regulating part (15') via the 
cylindrical shaft (30'). 

In one extreme position the base of the recess 
(40) lies parallel to the walls of the channel (10), 
and thus makes the passage completely free 
through the recess (40) connecting the top part to 
the bottom part of the channel (to'). In another 
extreme position the base of the recess (40) lies at 
right angles to the walls of the channel, and the 
regulating part (15') shuts off the flow passage 
completely, with the cylindrical casing. Within a 
particular path of the rotary part (15'), in the cavity 
(14), only the groove (29') still acts as the flow 
passage for the air, while the flow passage of this 
groove is also regulable through rotating the regu- 
lating part (15') further, and while for at least one 
position of the regulating part neither the recess 
nor the groove forms a connection between the 
bottom and the top part of the channel (10 ). 

Another difference of this second embodiment 
according to the invention from the first lies in the 
fact that the outlet of the internal channel (10 ) in 
the wall of the base part (l') does not lie at right 
angles to the axis (6') of the base part (1 ), but is 
directed downwards at an angle, so that the bend 
which the channel (10') describes internally is 
smaller than 90°. The result of this is that the 
hollow pipe (36) which is pushed inside the edge 
(13') into the space (12) provided also lies di- 
rected downwards, and must be provided with such 



a mouthpiece (37) that the patient can use the 
appliance in its vertical position. 

During the use of the positive expiration pres- 
sure and incentive inspiration the patient exhales 

5 and inhales respectively in the hollow pipe (36), 
while during the same inspiration or expiration the 
passage in the channel (10) or (10 ) can be regu- 
lated infinitely variably, so that the resistance is 
regulable at any moment, which was not the case 

w with any of the existing appliances. In these tech- 
niques no cup (18) is placed, or no ball (26) pro- 
- vided, in the recess (7) or (7 ) in the top side (5) or 
■ (5 ) of the base part (1) or (1 ). 

The regulation of the resistance is carried out 

is by turning the rotary knob (32), which by means of 
the cylindrical shaft (30) or (30 ) drives the regulat- 
ing part (15) or (15 ), which then turns in the cavity 
(14) or (14'). For the first possible embodiment of 
this regulating device the following applies: in the 

20 one extreme position the cut face (27) of the regu- 
lating part. (15) comes to rest on the cut face (16) 
of the cavity (14) (see figure 8), so that the flow 
passage is completely free and the air can flow 
with little resistance through the channel (10) (cut 

25 face (28) vertical), and in the other extreme position 
the cut face (28) of the regulating part (15) comes 
to rest on the cut face (17) of the cavity (14), so 
that the flow aperture of the channel (10) is com- 
pletely shut off. 

30 For the second possible embodiment of this 
regulating device the following applies: when the 
base of the recess (40) is situated parallel to the 
walls of the channel (10), the flow aperture is 
cleared completely, and the air can flow through 

35 with little resistance. The device is in a first ex- 
treme position. In the other extreme position the 
flow aperture is shut off by the cylindrical casing of 
the regulating part (15'). 

In both cases the flow aperture (and thus the 

40 resistance) is thus regulable at any moment be- 
tween these extreme positions during inhalation 
and exhalation, while within a particular path of the 
regulating part (15) or (15') in the cavity (14) or 
(14') only the groove (29) or (29') now acts as a 

45 flow aperture for the air, this flow aperture also 
being further regulable by turning the regulating 
part (15) or (15 # ) further. 

In this way it is possible to obtain optimum 
conditions for the use of the expiration techniques 

so for any patient and for any clinical picture. 

During the use of the technique, in which the 
patient is made to exhale against a varying resis- 
tance, by interrupting , the exhalation flow and re- 
storing it alternately, the appliance according to the 

55 invention is used provided with a ball, (26) (which 
may or may not be in a cup (18) with lid (23)). 
During expiration the air flows along the hollow 
pipe (36) and the channel (10) or (10'), and the ball 
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(26), which impedes the passage of the air, is 
pushed up by the expiration pressure which acts 
on the ball, and which is greater at that moment 
than the force of gravity acting upon the bail (26). 
The air flows past the bail (26),and can reach the 
opening in the lid (23) or (23'), and flow freely 
outwards. At the moment the pressure on the ball 
(26) has, however, become much smaller, and the 
force of gravity is again greater than the upward 
pressure, as a result of which the ball falls back 
down, and the flow aperture shuts off, so that the 
cycle can begin again. 

The succession of situations described above 
is repeated many times in rapid succession, in a 
continuous cycle, for the entire duration of the 
expiration, causing the ball (26), as it were, to 
vibrate up and down in the cup (18) (or the recess 
(7')). 

The expiration resistance thereby runs accord- 
ing to a rapidly varying pattern, which was the 
purpose of the technique applied. 

At the same time, the continuous resistance 
can also be adjusted by means of the rotary knob 
(32), according to the principle described above. 
Moreover, it is also possible, by sliding another cup 
(18) of which the ball (26) is greater or smaller in 
weight into the recess (7) (or by placing a ball of a 
different weight in the recess (7')), to ensure that 
the necessary expiration pressure for raising the 
ball (26) is greater or smaller, so that a different 
alternating pattern of this expiraton technique is 
obtained. 

The advantage of the appliance according to 
the invention is that the different inspiration and 
expiration techniques which had to be used by 
different appliances hitherto can now be used by 
means of the same appliance, which means that 
the cost in relation to the facilities of the appliance 
becomes much lower. 

Another advantage of the appliance according 
to the invention is that during one and the same 
inspiration or expiration the inspiration or expiration 
resistance can be regulated infinitely variably. 

An additional advantage of the appliance ac- 
cording to the invention is that the hollow pipe (36) 
is fixed rotatably by its end (35) on the outlet 
aperture of the channel (10) or (10') in the side wall 
of the base part (1) or (1), which makes it possible 
to use this appliance lying down, since the base 
part can remain vertical, and in particular the cups 
(18) (or the recesses (7')) with balls (26), on which 
the force of gravity has to be able to act vertically, 
simply by turning the hollow pipe (36) in such a 
way that the mouthpiece (37) is . in the correct 
position for a patient lying down. 

Yet another advantage of the appliance is that 
during the use of the technique, in which the pa- 
tient has to exhale against a varying resistance, the 



alternating pattern of this varying resistance can be 
changed by providing a ball (26) of which the 
weight differs, while five different balls are prefer- 
ably provided with each appliance (situated in 
5 changeable cups (18) or otherwise), each of a 
different weight, while, by way of example, it can 
be said that these weights are equally distributed 
between 15 and 40 grammes. 

70 

Claims 

1. Appliance for the application of inspiration and 
expiration techniques, wherein it can be applied for 

75 all of the following techniques : "Positive expiration 
pressure (PEP)", "Pursed Lips breathing (PLB) M , 
"Oscillating Positive expiration pressure (OPEP)", 
"Incentive inspiration (II)", "incentive expiration 
(IE)", which techniques are separately applicable, 

20 in combination with one another, and through pro- 
gressive regulation; and it is provided on the one 
hand with a device which, - when applying the 
OPEP technique - during the same expiration, 
causes a periodically alternating expiration pres- 

25 sure with changeable course and, on the other, in 
conjunction therewith, is provided with a device 
with which - when applying all of the above-men- 
tioned inspiration and expiration techniques - the 
inspiration and expiration pressure can be regu- 

30 lated infinitely variably at any moment. 

2. Appliance as claimed in claim 1, wherein the 
said device for achieving an alternating expiration 
pressure comprises an element which is provided 
so that it can shut off the flow passage for the air, 

35 and on which the force of gravity (or another con- 
stant force) acts in the direction of the flow pas- 
sage, and acting in the opposite direction is the 
expiration pressure, which depends on the supply 
of air allowed through and is consequently variable, 

40 and in the case of which an up and down move- 
ment of the element is obtained, so that the flow 
aperture is shut off and re-opened in rapid succes- 
sion during the same exhalation, while the course 
of the periodically alternating expiration pressure 

45 thus obtained is changeable by changing the force 
of gravity (or other constant force) acting upon the 
said element, which in the case of gravity is possi- 
ble by replacing the element by another of a dif- 
ferent weight. 

so 3. Appliance as claimed in any of the preceding 
claims, wherein the regulating device for the in- 
spiration and expiration pressure comprises a ro- 
tary part by which, on the principle of a control 
cock, control valve or similar mechanism, the flow 

55 aperture for the air can be infinitely variably in- 
creased through the channel (until the channel is 
fully clear) or reduced (until the channel is shut off) 
according to the direction of rotation, and in which 
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said regulation takes place by means of a rotary 
knob or similar device which is fixed on the outside 
wall of the appliance connected to a shaft which is 
fixed on the regulating part. 

4. Appliance as claimed in any of the preceding 5 
claims, wherein it is made up of an elongated, 
cylindrical base part, the bottom end of which is 
tapered as a handgrip, and the top end of which is 
provided with a symmetrical, cylindrical recess with 

a centrally situated lowest point, and in which 10 
through a solid part of said base part a tubular 
channel is provided, at one side opening out verti- 
cally into the lowest point of the recess, and at the 
other side opening out into the side wall, not nec- 
essarily horizontally, with a cylindrical widening and is 
a projecting edge running through further as a 
prolongation, inside which the cylindrical end of a 
hollow pipe with mouthpiece can be pushed. 

5. Appliance as claimed in claim 4, wherein the 
device for obtaining a changeable, periodically al- 20 
ternating expiration pressure comprises at least 

two, preferably five or more, cups with lids, inside 
which a spherical ball rests, having a different 
weight for each cup, while said cups are the same 
shape as and fit into the recess in the base part, 25 
and in the lowest point of their bottom have an 
aperture which comes to rest just above the outlet 
aperture of the channel, and is at least the same 
size, and in which the lid is provided with an 
aperture towards the outside which is at least as 30 
large, while each ball lying on the bottom of a cup 
is capable of shutting of the flow passage for the 
air, and is of such a weight that as a result of the 
expiration pressure it can be raised and clears the 
flow passage, in which case a change is obtained 35 
in the course of this periodically alternating expira- 
tion pressure by pushing another cup containing a 
ball of a different weight into the recess. 

6. Appliance as claimed in claim 4, wherein the 
device for obtaining a changeable, periodically al- 40 
ternating expiration pressure comprises at least 

two, preferably five or more, spherical balls of light 
material, each of a different weight, one of these 
balls being placed in the recess in the base part, 
while this recess is shut of by a lid, provided with 45 
an aperture which is at least as large as the outlet 
aperture of the channel in the recess, and where 
each ball, lying on the bottom of the recess, is 
capable of shutting off the flow passage for the air 
and is of such a weight that as a result of the so 
expiration pressure it can be raised and clears the 
flow passage, while the change in the course of the 
periodically alternating expiration pressure is ob- 
tained by placing another ball of a different weight 
in the recess. ss 

7. Appliance as claimed in any of the preceding 
claims, wherein the regulating device for the in- 
spiration and expiration pressure comprises a ro- 



tary part which is the shape of a segment of an 
ellipsoid obtained by cutting away a piece up to 
the axis of symmetry in the lengthwise direction, 
cutting along two different planes of symmetry in 
the lengthwise direction, while this part lies rotatab- 
ly enclosed in a space in the form of a widening of 
the channel which permits only that rotation, as a 
result of which the size of the flow passage is 
regulated infinitely variably, while at right angles in 
one of the cut faces of the regulating part provision 
is made for a narrow groove which at the end of 
the control path, just before the shutting off of the 
flow passage, makes up the only further, still re- 
gulable flow passage for the air, so that a finer 
adjustment is possible. 

8. Appliance as claimed in any of the preceding 
claims, wherein the regulation device for the in- 
spiration and expiration pressure comprises a ro- 
tary part which is the shape of a cylinder in which 
there is a U-shaped recess, provided in the trans- 
verse direction and at right angles to the axis of 
symmetry of the cylinder, being provided with a 
narrow groove in the center of the flat base of said 
recess, at right angles therein, said part being 
rotatably enclosed in a space which is made as a 
widening of the channel which permits only that 
rotation, so that the size of the flow passage is 
regulated, and at the end of the regulating path, 
just before the flow passage is shut off, the above- 
mentioned narrow groove acts as the sole, further 
adjustable flow passage for the air, so that a finer 
adjustment is possible. 
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